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We'll examine

Effiects off temperature, RH and light
on collections materials

IHow scientists have built a framework to; predict
damagde frrom environmental factors

IHowW: that firamewerk can: helpryou make
decisions about your collection

Reccomendedl guidelines and whnat they: mean: in
al rieal setting

FHow! tomeasure conditions, and understanding
What yourre measuring




We'lllexamine, cont.

Usingl HVAC to: contirel the, envirenment

Preservation tools to control the
environment IR an exnibit

IHOW! te' make iImprovements —smallfand
o)je

Sources off fiunding

Sources| off further information

The future: passive climate control




Effects off Temperature and
Relative Humidity on: Collections

Mechanical
Chemical

Bielegical




Hygroscopic, Materials

VMiany, erganic materials: Want torbe in
equilibrium: with their surrotnding
environment. (textiles, paper, skins,
WOeOdEN artifacts ete:)

TThey adsorb and desord Water Vapor and
pollutants terachieve this eguilibritim




Bielegical

Mold = too much water in your
environment, either as vapor or
liquid

Pests are inclined to feast on
materials that hold a high moisture
content.




Mechanical Damage

Hygroscopic materials flex from sorption of
moisture




Chemical

4

A buildup of energy is
required to activate a
chemical reaction, and Heat =
Energy

Chemical reactions run faster
at higher temperature

Excess Moisture facilitates
reactions that are part of the
degradation of cultural heritage
materials.

Too *little* moisture, on the
other had, will embrittle
cellulosic materials




Chemicall Efifects of High Moisture
Content

Studies have shown! that certain’ pollutantsiin the
atmosphere andl the inclusion: off metall particulates in
PAPEr’ — Often a ByProduct of Medern manuiacturing —

are only: damaging to the paperiffthere s sufificiently,
nighrmojsture content

Pollack, H. 1961. "Dehumidification for the preservation of decuments, [part 1]." Mechanical Worid.
August, 268.




Chemicall effects of high humidity.

28w of the mass ofi action

[FOK UiS, this means) that: rate off decay.
INVoeIVINg Water'as a eactant are
proportional torthe amount off water
available; tor react.




Chemical Effects of High
llemperatire

x Arrheniusi eguation
k =Ae =R

s ACHVAWGRNERERTY

s Used inraccelerated aging tests to make
determinations about the lifespani of materials




Application of Accelerated Aging to Cultural Heritage

Materials

|lsoperms
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From “Isoperms: and environmental management tool” http://www.clir.org/pubs/reports/isoperm/isoperm.html, Donald K. Sebera
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Isoperms as translated into collections
management tools (sort of)
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Walt!
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You say that if | store my collection at 68 degrees Fahrenheit and 45% RH —
well within established guidelines - it will only last 50 years?




Pros and Cons

Con: The numbers often arent “real”

= [ake into account: only: declqradatlon firom GNe or two' chemicallmeans,
and not biclogical or handlin

s Math assumes one chemical rxn at a time...

Pros Tihese are tooels for providing| relative values off the efifiect; of
climate conditions on collections materials.

Pros They aid you in making decisions abeut your collections storage
dreas and conditions

Pre: They can help you make the case to administration or a
grcﬁntmg |nst|tut|on or aid in bettering| climate conditions, for your
collections.
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Light, cont

Allflightisidamaging, and the damage; Is
cumulative

Can't really: be quantified, even to) the; relative
degree that the effects off temperature and
RUMmMIdity. can, thoughi there Is al standard

measure in Use! inf conservation = the blue wool
card

Filter out as much as you' can, without afiiecting
the visual guality: of the work




How: do: you: controll light exposure?

Keep: blinds drawn' in' areas! Where; there  are collections
materials

Use UV filtering materials over windows and flluorescent:
lights — or conversely, on exhibit cases/glazing| in frames.

(note that UV filtering materialsiwear down ever time)
Keep: materials on: exhibit fior'as little; time as; possible

Keep al record ofi the length off exnibit and the exposure
to light ever time, Iff you are able!




What are the recommended environmental
guidelines?

[For lighting exhibits:

denerally’ accepted recommendations; limited visible light
levels for light-sensitive; materials; Including; paper, te S5ux
(5 foet-candles), and for' less; sensitive; materials tora
maximum, off 165 Iux (15 foet-candles).

Colby, Karen M. "Suggested Exhibition/Exposure Policy for Worksioef Art on Paper.™ July 1993. Available

at The Lightingl Reseurce web site: http://www.webcom.com/~lightsrc/

Otherwise:
choose, lightingl guidelines that make sense for you




What are the recommended
environmental guidelines?

Diffierent: research into; different types off materials has
led teran overlapping, potentially coniusing| array: of
fECOMMEREations

AN’ envirenment that you: can' reasenably: maintain: in a
stable; manner Is the goal, serlet that guide; you more
than any: set recommendation.

Effiects don't average out — that s, I you had a climate
that was great hali*the time and lousy the ether half the
degradation| of the materialsidoesn't proceed as If your
environmental conditions were middling — they proceed
more, like they've beeni exposed constantly: to the terrible
conditions.




What are the recommended
duidelines?

sMost iImportant — maintain RE within: /- 5% or less over a
24 oeur period i you are able, with as little seasonal
Varigtion asi pessible and definitely:less than! 15%; variation
overall. (Natienall Park Service Conserve-o-Gram).

oPjck a temperature that willthelp: you: do this.

o [ink about where you are storing| collections; materials!
Avoid the attic and! the basement! Don't place things directly:
above heating registers.




S0, What's the good news?

IHere s anrarea  In WhICh you can: Use the
Uihderstanding climate; contrel that you
dain tormake decisions that willf positively.
Impact the; Iongevity: off youlr collection

Youl duite likely: can make positive chianges
Lo your envirenment

IFyou cant make big changes, you can
stillfmake small enes




Where to start

Startiby: daining as complete an
Understanding as;you can off the
conditions that affect your collections —
thIS means Beginningl an: envirenmental
MoRItering; program' ofi SOme St




So how de you measure envirommentall Conditions. And what,
exactly, are you measuring?

We looked at the effects of temperature
and relative humidity on collections
materials, but what are they, how do
they relate to one another and how do
you change them?




PSychremetrics

oot Psychr = cold

describes) the relationship BEtWEER
temperature, relative humidity and:a
AUMBEr off ether climatic factors




Whatiis relative; humidity?

IHOW:mUch Water air atiargiven
temperaturer s holding, Versus: new: much
It can’ hoeldl before it begins to, condense

out. (sort of)
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Dry: Bulbrand Wet Bulb

Dry: Bulb lemperature; - Tihe temperature
measured by an erdinary: thermoemeter.

o \Veti Bulbr lemperatire - Tihe lowest
temperature terWhich anrair mixture can
e cooled! solely’ by the addition of Water.




Dry: Bulb
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Wet Bulb
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Relative Humidity

Page 1 of 1




Using| your psychrometric chart...

..1indl the relative; Aumidity, for a 65°F wWet
pulb temperature and and 75°E dry: bulb
tEmperature




Dew: Point and Condensation

Cautionary: tale off the; shall-remain-
nameless museum

Ramifications for intreducingla
hUumIdification: system




What you need to know: about Air
Conditioning

[ihere; are often heating components as part of

an alir conditioning cycle — air IS conditioned by
neating and: then cooling.

Petential fior htmidity: contrel
Tlalk te yeur facilities people




New: Systems

I yourever have the chance to install a
new: HVAC system inla building,, or to
participate in the Bullding oi a new
museum, libramy: or archives, yourhave
options for Including bothrhumidification
and dehumidification SyStems

A good resource; is: William: P. Lull




Speciall Controls fior Exhibit Cases

Fiber eptic lights de not: preduce; UV or IR
light;, and the; heat source s outside the
CaSE.

Use ofi serbant materials ter maintain geod
RUmIdity: levels




Sorbants

Silica  and other serbants (e.g. Artserb)

silica designed for commerciall use

\
v' silica develeped! specifically for museum applications

~ Look at manufacturers instructions to calculate the guantity:needed and how! to recondition
v Assume one complete air exchange per day for most cases in making calculations

Resource: “Demystifying Silica Gel” by Steven Weintraub
http://www.apshyc.com)/pdfi/silica_gel_SW_2003. pdf




Finally, Measuring) Conditions




Why: Moniter

Spoet checks are useful

Spot checks arenit:always sufficient; contintious
MOnIitoring| over the course ofi a year Is best to
examine the extremes affecting your collection.

Recorded data helps) prove to IIP1B that your
conditions aren‘t what they: should be.

Check the efifects of modification' you make to
VOUI SYSLEMS




Types of equipment you may
ENCOURLES -

Tihese; types of equipment are good! fior spot: checks only:

Digital (or analog) hygrometer: §

(Or thermehygrometer)

Psychrometer (Ssling er fan
driven)




Types of equipment you may
encounter -

(GO0d (O SPOt CAECKS

Indicator cards

small thermoenygrometer




Types of monitering; eguipment you
May. ENCOUNCEN
REcord continueus data

[Hygrothermographn

Data Iegger:




Datalegger output:
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\What to choose?

Eactors include
your budget
What extremes; must be measured

Can be afifected by the purpose for WhHICH your
measuring — I.e. do you need to record
continuously: or can you start with spet Checks?

IHOW much' room fior error do; you have?




Calibrate eguipment:!




Using your psychromter...

..Find the! llemperature andl Relative; Humidity: of
this roem




[How! to make Improvements, on
the cheap

Keep winter heating lew

Seal wWindows

Keep outside doors and windews clesed
Block radiant: heat firom heaters

Keep: controlsiat same Ievels, even iff building is
Unoccupied.

Re-think how! Youe using Space
Improve building seals

From NJEDCC Preﬁ?)rvation Leaflet # 2.6/ Low Cost/No Cost Improvements;ini Climate Control, based on the work of William P Lull (Garrison/LulliIne, Princeton
Unction, .
http://nedcc.org/resources/leaflets/2The_Environment/06LowCostNoCost.php




Mid-cost ImpreveEmMents

Jse of portable airr conditioning units

Jse ofi portable humidifiersior de-
AUmIditiers

Improyve;insulation




I you can make major
IMProveEMERts

[look for’ professionallhelp Whoe have
EXpPErEnce In designing and moederating
climates; in libraries, museums;and

archives,




Caution

Makel sure the Improvements you e
mMaking infene area arent afifecting other
envirenmental conditions adversly. Keep
MONILerING:




New! directions in passive climate
control

BUffiering effiect ofi collection itself

BUffiering effiect off buildingl materials




Sources off Assistance - Funding

Conservation Assessment Program (IMLS)
$5000) for Conservation Assessment off Building and Environment

postmark deadline off December 1,2010 (Grant Applications are made available aroundi Labor' Day)
Shrab; Mini Grants

$1500 (mandatory $500 match) for Conservation Assessment of Building and Environment:
Www.shriabrin.goy.

deadline May 14, 2010

Preservation Assistance for Smaller Instituions (NEH)

>3$6000 for Assesments, Supplies, Equipment, Training| or to addressi a specific preservation problem
https//www.neh.gov/grants/guidelines/pag. html
Deadline May: 18, 2010

Foundation Grants

Find nearly: 2,000 more grants off $5000! or more awarded: by 500 erganization for preservation and conservation
activities in public, academic, research, school, and specialilibraries, as well'as archives and museums

https//www.loc.gov/preserv/foundtn-grants:html

Also keep anieye on
National Park Service Grants: http://www.nps.gov/history/grants.htm
National Endowment for the Arts Grants:
National Endowment for the Humanities Grants: http://www.neh.gov/grants/




Sources of Eurther Information

CoOL (Conservation Online) — Envirenmental Topics
http://cool.conservation-Us.org/bytopic/environment/

Colby, Karen M. "Suggested Exhibition/Exposure Paelicy: for Works of Art on
Paper.” July 1993, Available at: The Lighting Resource welbsite:

William: P, Lull, any: Writings

Nedcc.org

Conserve 0 grams = http://www.nps.gov/museum/publications/conserveogram/cons, toc.html

Cci notes - hitp://WWMW.CCI-ICC.gE.Ca/Crc/notes/index-eng.aspx

D Timoethy: Padfield - https//Www. conservationphysics.org)

Seberra, Iseperms - hitp://Www.clir.org/pubs/reports/isepermyiseperm. html

Image permanencerinstitute =
https//Www.imadepermanenceinstituterorgy/shtmi_sub/dl_prescalc.asp

Tlagged Bookmarks:  www.delicious.comykatie_mullen




